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ELECTRICAL ENGINEERING. 

Wireless Trans1nission.-The use of sustained or un
damped waves in wireless transmission has long been 
recognized to offer a large number of important advan
tages, but the generation of these waves has always 
been a source of difficulty. To produce an alternator 
of any considerable capacity which will directly gen
erate voltages with a frequency of around 50,000 cycles 
is an extremely difficult proposition due to obvious 
mechanical and electrical difficulties. 

A great many of these limitations have been overcome 
in the Goldschmidt "reflection" alternator, such as is 
now operating in the transatlantic radio station at 
Tuckerton, N. J. 

The fundamental frequency of this alternator is about 
10,000 cycles, but by an ingenious system of reflection 
and resonance between the two windings, the output 
is delivered at a frequency of 40,000 cycles. The ma
chine is of German construction and especially rigid 
in design. The rotor of the alternator is driven by a 
250 horse-power direct-current motor, and weighs about 
five tons. The speed is about 4,000 revolutions per 
minute, and the air gap is less than 1 .millimeter. At 
the normal output of 110 kilowatts, the aerial current 
is approximately 135 amperes, but it is claimed that 
the machine is capable of generating as much as 200 
kilowatts. 

The receiving apparatus is ingenious in that the tone 
beard in the receiver is the difference tone between 
the transmitted frequency of 40,000 cycles, and a me
chanically produced frequency of about 39,500 cycles, 
thus giving a 5OO-cycle tone in the receiver. It is claimed 
that this system eliminates largely the interference 
from both static electricity and other stations. 

The Nitrogen-filled Lamp.-In these days of such 
rapid advance in the art as well as the science of 
illumination, it would be a fearless prophet who would 
attempt to predict the future of the new nitrogen-filled 
tungsten lamp. It is not difficult, however, to point out 
a few types of service for which the new lamp is espe
cially adapted. 

Since it is in only comparatively large sizes that we 
filld the remarkably low specific consumption of 0.5 
watt per candle-power, we shall look for the first com
mercial development in connection with exterior light
ing and the lighting of large interiors. 

The efficiency of the gas-filled lamp increases with 
the diameter of the filament, thus making the high cur
rent lamp the first to be put on the market and we find 
tllem used extensively on the standard 6.5 and 7.5 
ampere lighting circuits. With even better efficiency, 
lamps drawing a current of 20 or more amperes might 
be used on alternating current series circuits with a 
compensator or current transformer for each lamp. 

Another important class of work for which the new 
lamp seems peculiarly adapted is in projection lanterns, 
small search-lights and in all places where a steady 
light of high intrinsic brilliancy is desirable. 

Although the gas-filled lamp may replace the present 
type of enclosed carbon arc, it is a question for the 
future to decide whether it can compete with the high 
efficiency arcs such as the magnetite and the quartz 
mercury lamps. While the efficiency of the new mazda 
is of the same order as that of these arcs, the cost of 
maintenance is a factor. which may be of greater im
portance than the actual specific consumption of the 
lamp. 

It is probable then, that the extent to which the 
nitrogen-filled lamp will be used is largely a matter 
to be decided by the cost of manufacture and cost of 
maintenance of several of the better l,amps of to-day, 
and the adaptability of eacn to special �pes of service. 

The 
'
Split Phase Motor.-A recent, devel!'lp.w,�,nt in 

electric traction which is important from a tec':l(mical 
peint of· view is the so-called "Split Phase Mpto�." 
This motor is not a new traction motor but a, motor 
used as an intermediate step between the line and. 
the traction motors and its function is to change single 
phase current into polyphase current. It is not a motor 
generator set but a straight induction motor run as, a 
single phase motor with additional windings so inter
conn,ected that polyphase current can be supplied to 
the, �raction motors. This motor is kept running con�. 
tinuously and power supplied to polyphase motors Olily. 
when the car is operated. 

The polyphase indu,ction motor because of its sim
plicity and ruggedness and the possibility of regenera
tion of power possessel;! ideal characteristics for, heilvy 
electric traction. The chief disadvantage is the 'com
p�ex distributing system necessary and the trouble,' in, 
collecting current. The use of the split phase motor 
makes possible th�\lse of polyphase motors with single 
ptase distributing system. 

This system has been adopted on the, Norfolk and 
Western R.'R .. over the Mountain Division in Virginia.' 
The road is primarily a freight hauling road, traffic 
is heavy and speed low. This system is ideally adapted 

to these conditions and in this case proved cheaper to 
im;tall. 

The technical journals term this system "The Single 
Phase-Polyphase System." 

MECHANICAL ENGINEERING. 

First Stumpf Una-Flow Engine Built in America.

The development of the una-flow engine promises much 
for the future of the steam prime mover. It is there
fore of interest to note the introduction of this engine 
into America. The Ames Iron Works have recently 
constructed the first una-flow engine, to be made in this 
('f)untry with the approval of Prof. Stumpf. 

As is comll1only known the una-flow engine has ef
fpcted an increased economy because of reduced cylin
der condensation losses. This is due to the fact that 
the steam is exhausted at the other end of the stroke 
from that at which admission occurs. Hence the 
steam in entering is not passed over the cooler end 
oL the cylinder, lowered, at the end of the stroke, to 
the temperature of the low pressure steam. By elim
illating the loss between cylinders, Of a compound or 
triple expansion engine, the same power may be devel
oped with a una-flow engine having cylinder dimensions 
materially less than those of the low pressure cylinder 
of a multiple expansion engine. The Stumpf ,engine 
built by the Ames Company shows a reductio.\l, of ,20 
per cent in this respect. 

The results of tests on this engine recently published, 
show very 'significant results. The engine, is 'rated at 
100 kilowatts; its dimensions are 15x16 inches and 'its 
speed is 250 revolutions per minute. The best econ
omies are 12.5 pounds of steam per indicated horse; 
power hmir condensing and 16.8 "Pounds non;condensing 
(superheated steam in both caselj». These economies 
are indeed remarkable for' an engine' of, such small 
capacity, but the most significant feat,ure' of tIie � per
formance lies in the flatness' of the water rate curVes. 
In varying the load from alm9st zero,to 150 per 'cent 
of rating the greatest. variation is ab9utd2.5 pounds per 
indicated horse-power hour. 'When, ,the , water, rate' 
curves of the best multiple expansion"engihes are con
sidered, these results appear to 'be �lmost 'revolutionary. 

Extension of the Uses of Sujface; OO'lnbustion.-We 

first heard' of surface combustion,:, practically applied, 
in the surface combustion boiler of, Prof. Bone of Eng
lund. More recently, however, the principle has been 
extended. with marked success into the field of domestic 
heating and the heating of buildings. 

Briefly, surface or flameless combustion is effected 
by premixing the air and gas and impinging a jet of 
the mixture on a porouR �urface, in which the combus
tion takes place. When gas is burned in flame com
bustion, the gas jet depends for its air of combustion 
on the dissipation of gas at the edges of the jet. The 
combustion wave or impulse therefore travels through 
the gas at a relatively slow rate and the combustion is 
both slow and often imperfect. In the case of a mix
ture of air and gas the combustion wave travels through 
the mixture at an explosive rate and combustion is 
practically perfect. This' is what occurs in surface 
combustion, the process taking place in the pores of 
the surface. The result is merely a glowing of the 
surface, entirely without flame. It is of course neces
sary to preheat the surface in order to start the surface 
combustion. This may be accomplished by burning 
the gas in a flame impinged upon the surface before 
premixing' tiegihs. It is further evident that the speed 
of the jet.,ot mixture must exceed that at which the 
explosive'impulse travels through the mixture, in order 
to prevent back-fire. 

One of, the most notable applications of surface com-I . il., '">';" bustion is in, the h��tlng of rooms. Ordinary. heat-
ing systems depend' alJPost entirely on co�;'v�ct,iOI)., for 
the dissemination of heat through a r,oom. It. may be 
seen, however, that the rapid combustion' in, 

'the pores 
of the surface by this new method, creates" heat in 
the radiant form. This is a much more efficient means . . • ' l;t. 
0;' heat transfer for practically all heating pm:poses. 
The surface combustion' room heaters have the' appear
ance of a small plate which is g�nerally located in I the 
ctiling. This form of hea�e� seems to be meeting with 
marked, succ�!'is. �he surface combustion principl� is 
also being used now in stoves and for, other. domestic 
purposes. 

The Humphrey Pump.-J!lo discussion of reci:)nt en· 
gineering developments would be compl�te without men
tion of. the Humphrey pump, being as it. is so radical 
It step in pump design. This subject,' however, has 
received s� mu�h attention i�: the technIcal press that 
the reader is referred to this sourec of, information. 

CIVIL ENGI"�lE��NG.
, 

Bridges.-In the, field of bridge engineering undoubt
edly the 'most signifi'cant development is the use of 
alloy steel, particularly nickel steel, in bridge struc
hues. The advance of bridge design has calied for 
steel of much greater strength than that of any carbon 
steel. The demand has resulted in extensive research 
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011 the properties of alloy t>teel with the result that 
nickel steel has been adopted quite extensively for this 
class of work. The most notable examples of the use 
of this steel are three large bridges now building, viz., 
the Hell Gate bridge in New York, the new Quebec 
bridge and the bridge at Memphis, Tenn., which spans 
the MissiSSippi River. The last named bridge is being 
built alongside of tile old bridge at that point so that 
an exceptional opportunity is afforded, to contrast an 
ol(l time structure with the most recent design. 

Railroad Engineering.-The most important recent de
vdopments in railroad engineering may, for conven
ience, be grouped under construction, operation, and 
management. 

The construction work in this country has been large' 
ly in the reduction of gradients and curvature and the 
improvement of terminals; the former to reduce the 
cost of transportation and the latter to increase its 
convenience. The former has been largely an economic 
problem, the increased cost of transportation over the 
sharp curves and steep gradients for the heavy traffic 
beceming greater than the interest and maintenance for 
the new construction. 

The latter has involved a large amount of expensive 
grade separation work in reaching the centers of pop
ulation to reduce delays due to street travel and to 
increase safety for both the street and railroad travel. 
To quite an extent, this has been ;forced upon the rail
reads by public opinion,' but. i(l1as usually been fgund 
profitable in the development of suburban business' and 
in saving of time and increased, safety; but in the con
struction 'of some of the recent large' passenger' stations 
the economic limit has been passed, even after allowing 
for the advertising value in attracting competitive 
traffic: 

In operation on the l�w grade lines w�tf. h�a vy traffic, 
the strength and safety of track, limit the' speed and 
weight of train;" FOJ: dense traffic the unit' cost, de
creases with increaSing weight which makes a con
stan(' demand for stronger track. A few years ago 
the defective rail was the limiting factor,' bUt' thanks " • � ,1 P 0'" ' , ' ;, � }  
to the work of. the rail experts and the keen interest 
of both'th� rail �akers and the rail users, the, open 
hearth ste�l rail of. to:day' is giving excellent' service. 
'l'he tie plate is rapidly coming into use for both safety 
and economy, while the screw spike is being 'tried 
extensively. It is felt b� many that: the ballast and 
sub-grade will also require strengthening for any fur
ther material inc;rease iIi' wheel loads or in loads, per 
foot oJ track. 

The safety first movement is having its effect on 
those responsible for the operation of trains as well as 
upon those responsible for roadbed and equipment. 

The thorough investigation of earnings which has 
been made in connection with the request for an ad
vance in freight rates is having an excellent effect in 
bringing about a study of the economics of operation 
which should result in mutual benefit to the railroads 
and the public, while the physical valuatioLl by the In
terstate Commerce Commission may not prove to be 
such a calamity as at first . predicted. 

X-Ray Diffraction Patterns 
A CORRESPONDEN'l of Science, Mr. W. W. Strong of 

the Carnegie Institute, says: 
The diffraction patterns discovered by Friederich, 

Knipping and Laue have been shown to be due to the 
arrangement of the atoms of crystals into planes. These 
patterns are used to indicate the spatial distribution of 
a toms in crystals. 

"An eXperiment illustrating these patterns can be very 
easily shown to an audience by permitting a beam of 
light to enter a dark room and fall upon the face of a 
diamond such as used in rings. The diamond is held a 
few inches from the hole through which the beam of 
light enters and upon this screen is thrown a large num
ber of bright spots very closely resembling the X-ray 
patterns. By moving the diamond to and fro from the 
screen or by rotating it the form of the pattern can be 
altered. The portions of rays that enter the diamond 
and are reflected from the rear surfaces may show the 
spectral colors. 

''This experiment can be demonstrated to a class very 
easily and should be of some use in explaining crystallivp 
structure. " 

A Shortage of Wood-pulp Threatened 
A REPORT by the Forest Service of the U. S. Depart

ment of Agriculture 9tates that because of the war Eng
Ush manufacturers and consumers of wood pulp have 
been caused considerable uneasiness. Production is at 
a standstlll in the C'ountries at war, and in Norway and 
Sweden, prlncipal sources of supply, mills have been 
greatly hampered because of a lack of coal and chem
icals. England has practically no domestic sources of 
pulp. 


	scientificamerican02061915-83asupp

